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Abstract 111 

Purpose: To more precisely measure an antibody with high 
sensitivity without being influenced by storage state, etc., of a 
reagent in an antibody measurement system in a specimen by an 
immunological method of the reagent using an antigen having a 
sensitive thiol group or a peptide having an action substantially 
equivalent to that of the antigen. 

Constitution: In a reagent containing an antigen having a 
sensitive thiol group for measuring an antibody in a specimen by 
an immunological method or a peptide having an action 
substantially similar to that of the antigen, the antibody can be 
more precisely measured with high sensitivity without being 
influenced by storage state, etc., of the reagent by including a 
reducing agent in said reagent or treating a reagent containing 
an antigen having said sensitive thiol group solidified or a 
peptide having an action substantially similar to that of the 
antigen with the reducing agent. 

Effect: When the antibody in a specimen is measured by the 
immunological method, the sensitivity of the reagent can be 
raised. 

Specification J_2 

1. Title of the Invention : REAGENT FOR MEASURING ANTIBODY 

2 . Claims 



1 Numbers in the margin indicate pagination in the foreign text. 
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1. A reagent for measuring an antibody characterized by 
the fact that in a reagent containing an antigen having a 
sensitive thiol group for measuring an antibody in a specimen by 
an immunological method or a peptide having an action 
substantially similar to the antigen, a reducing agent is 
included in said reagent or a reagent containing an antigen 
having said sensitive thiol group solidified or a peptide having 
an action substantially similar to that of the antigen is treated 
with the reducing agent. 

2. The reagent for measuring an antibody of Claim 1, 
wherein said antigen is a HCV antigen or a peptide having an 
action substantially similar to that of the antigen. 

3. The reagent for measuring an antibody of Claim 1, 
wherein the reducing agent exists in a solvent for reaction. 

4. The reagent for measuring an antibody of Claim 1 
characterized by the fact that said reagent is an antigen in 
which a HCV antigen or a peptide having an action substantially 
equivalent to that of the HCV antigen is solidified; that said 
reagent is treated with a reducing agent. 

5. The reagent for measuring an antibody of Claim 2 or 4, 
wherein said antigen is a NS3 area of an unstructured area on a 
HCV genom. 

6. The reagent for measuring an antibody of Claim 5, 
wherein said antigen is a product manifested by a gene 
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recombination technique. 

7. The reagent for measuring an antibody of Claim 5, 
wherein said antigen is a synthetic peptide. 

8. The reagent for measuring an antibody of Claim 1 
characterized by the fact that said reagent includes a carrier; 
that said carrier is bead, tube, plate, red blood cell, or latex 
particle . 

9. The reagent for measuring an antibody of Claims 1-8, 
wherein the reducing agen t is_ an antioxidant of a thiol group. 

10. The reagent for measuring an antibody of Claims 1-8, 
wherein the reducing agent is at least one being selected from a 
group comprised of dithiothreitol , dithioerythritol , 
thioglycollic acid, cysteine , glutathione.,^ , 2- 
mercaptoethylamine, and these mixture. 

3 . Detailed explanation of t he invention 
[0001] 

(Industrial application field) 

The present invention pertains to a reagent for measuring an 
antibody, in particular, a reagent for measurement, which more 
precisely measures an antibody with high sensitivity without 
being influenced by storage state, etc., of the reagent, in a 
reagent for measuring an antibody in a specimen by an 
immunological method using an antigen having a sensitive thiol 
group or a peptide having an action substantially similar to that 
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of the antigen. In particular, the present invention pertains to 
a reagent for measuring an antibody to a C type hepatitis virus 

(HCV) , especially, a reagent for measurement which more precisely 
measures the HCV antibody in a specimen with high sensitivity. 

[0002] 

(Prior art) 

As a method for diagnosing an infection due to the C type 
hepatitis virus (HCV) , a HCV antibody measurement system using a 
C100-3 antigen being coded in NS3 and NS4 areas, which are 
unstructured areas on a HCV genom, was developed in 1988 by US 
Cairon [transliteration] Co. In 1991, a HCV antibody measurement 
system with more excellent sensitivity and detection rate with 
the use of a core antigen and a 33C antigen being coded in a core 
area, which was a structured area on the HCV genom, and a NS3 
area, which was not overlapped with the 100-3 antigen, was 
developed. As a method for measuring these HCV antibodies, 
agglutination method using red blood cells or latex particles as 
an antigen carrying carrier, immunometric method using bead, 
tube, or plate as an antigen solidifying carrier, etc., are used. 
However, since the activity of the antigen was rapidly lowered in 
a reaction solution during the process for solidifying the 
1 antigen on the carrier or during the storage of the reagent 
prepared and the antigen- antibody reaction could not be 
sufficiently advanced, the measurement sensitivity was not 
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sufficiently raised- Furthermore, since the activity of the 
antigen was changed with time, the reproducibility of the 
sensitivity was deteriorated. In the reagent using such an 
antigen, the activity of the antigen was rapidly lowered in a 
reaction solution during the storage of the reagent, and the 
antigen- antibody reaction could not be sufficiently advanced. 
Also, the measurement sensitivity was not sufficiently raised, or 
the activity of the antigen was changed with time, so that the 
reproducibility of the sensitivity was deteriorated. 
[0003] 

(Problems to be solved by the invention) 

These inventors earnestly researched the problems of the 
sensitivity in the conventional HCV antibody measurement systems. 
As a result, it was elucidated that the HCV antigen, in 
particular, a cysteine included in a protein coded in the NS3 
area on the HCV genom was subjected to a natural oxidation and 
changed to disulfide bond, etc., so that the sensitivity 
inferiority was caused. Based on these knowledge, these 
inventors discovered that with the addition of a reducing agent, 
in particular, a thiol protecting agent to the HCV measurement 
system, the sensitivity decrease of the HCV antibody measurement 
system could be prevented and the reproducing agent treatment had 
no negative influence on said measurement system. From this 
knowledge, these inventors considered that in the antibody 
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measurement system in a specimen by an immunological method using 
a reagent containing an antigen having a sensitive thiol group or 
a peptide having an action substantially equivalent to that of 
the antigen, with the addition of the reducing agent, in 
particular, thiol protecting agent, not only the sensitivity 
decrease could be prevented, but no negative influence was 
affected on said measurement system. Then, the present invention 
was completed. 
[0004] 

(Means to solve the problems) 

The present invention is characterized by the fact that in a 
reagent containing an antigen having a sensitive thiol group for 
measuring an antibody in a specimen by an immunological method or 
a peptide having an action substantially similar to the antigen, 
a reducing agent is included in said reagent or a reagent 
containing an antigen having said sensitive thiol group 
solidified or a peptide having an action substantially similar to 
that of the antigen is treated with the reducing agent. Thus, 
the sensitivity of the measurement system is raised, or the 
reliability of the measurement results is raised. In particular, 
the present invention is characterized by the fact that in a 
reagent for measuring a HCV antibody in a specimen by an 
immunological method, a reducing agent is included in the reagent 
containing said HCV antigen and a peptide having an action 
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substantially similar to that of the antigen, or the HCV antigen 
solidified to a carrier or the peptide having an action 
substantially similar to that of the HCV antigen is treated with 
the reducing agent. Thus, the sensitivity of the measurement 
system is raised, or the reliability of the measurement results 
is raised. As the specimen being used in the present invention, 
any components ascribed to the living body may be used, and for 
example, body fluids or tissue fluids such as blood, serum, 
semen, spinal fluid, lymph, sputum, tear, saliva, milk juice, 
leucocyte, digestive organ mucus, and urine are mentioned. 
Furthermore, in vitro cell culture solutions are mentioned, 
however the specimen is not limited to these. Z2 
[0005] In the present invention, in manufacturing a reagent being 
used to immunologically measure a specific antibody in a specimen 
by an agglutination reaction, using a sensitive carrier in which 
an antigen having a sensitive thiol group or a peptide having an 
action substantially similar to that of the antigen is sensitized 
to a fine particular carrier such as red blood cell and latex 
particle, the antigen is sensitized to the carrier, the 
sensitized carrier obtained is dispersed in a buffer solution 
containing a reducing agent, and the buffer solution containing x 
the above-mentioned sensitized carrier is f reeze-dried . In 
particular, in the present invention, in manufacturing a reagent 
being used to immunologically measure the HCV antibody in a 
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specimen by the agglutination reaction, using a sensitized 
carrier in which the HCV antigen is sensitized to a fine particle 
carrier such as red blood cell and latex particle, the HCV 
antigen is sensitized to a carrier, the sensitized carrier 
obtained is dispersed in a buffer solution containing a reducing 
agent, and the buffer solution containing the above-mentioned 
sensitized carrier is f reeze-dried . As the reducing agent usable 
in the present invention, substances known as a thiol protecting 
agent are mentioned. Also, as the reducing agent, an antioxidant 
of a thiol group is preferable, and for example, at least one 
being selected from a group comprised of dithiothreitol , 
dithioerythritol, thioglycollic acid, cysteine, glutathione, 2- 
mercaptoethanol , 2-mercaptoethylamine, and these mixture is 
mentioned. In particular, dithiothreitol, glutathione, 2- 
mercaptoethanol , etc., are preferable. 

[0006] As the fine particle carrier usable in the present 
invention, substances broadly known as a carrier for fine 
particles are mentioned, and for example, in addition to 
substances made of natural or synthetic high-molecular substances 
such as synthetic resin and nitrocellulose, latex particles or 
red blood cells are mentioned. According to the present 
invention, the above-mentioned reducing agent may also be added 
into the buffer solution being used in suspending the sensitized 
carrier during the agglutination reaction. Also, in the present 



9 




invention, in manufacturing a reagent being used to 
immunologically measure a specific antibody in a specimen by 
methods such as enzymeimmunoassay (EIA) , radioimmmuoassay (RIA) , 
or f luoroimmunoassay (FIA) , using a solidified antigen obtained 
by solidifying an antigen having a sensitive thiol group or a 
peptide having an action substantially similar to that of the 
antigen upon an insoluble carrier, the antigen having a sensitive 
thiol group or the peptide having an action substantially similar 
to that of the antigen is solidified upon the insoluble carrier. 
Then, the antigen-bonded solid phase obtained is immersed into a 
buffer solution containing the above-mentioned reducing agent or 
these mixture, and the above-mentioned solid phase is dried. In 
particular, in the present invention, in manufacturing a reagent 
being used to immunologically measure a HCV antibody in a 
specimen by methods such as enzymeimmunoassay (EIA), 
radioimmunoassay (RIA) , or f luoroimmunoassay (FIA) , using the 
solidified antigen obtained by solidifying the HCV antigen upon 
the insoluble carrier, the antigen -bonded solid phase obtained is 
immersed into a buffer solution having the above-mentioned 
reducing gent or these mixture, and the above-mentioned solid 
phase is dried. 

[0007] As the reducing agent usable in the present invention, 
substances known as a thiol protecting agent similar to the 
above-mentioned one are mentioned. According to the present 
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invention, the above-mentioned reducing agent or these mixture 
may also be added into a reaction solution being used in reacting 
a specific antibody in a specimen with the antigen-bonded solid 
phase. As the insoluble carrier usable in the present invention, 
substances broadly known as a carrier for a solid phase process 
are mentioned, and for example, there are synthetic resin such as 
polyethylene, polypropylene, polystyrene, and polyacrylate, 
natural or synthetic high-molecular substances such as 
nitrocellulose, polymerized amino acid, and polysaccharide, 
particles, films, beads, tubes, or plates made of glasses. Also, 
in the solid phase process, there is a physical adsorbing method 
or a chemically solidifying method using a binder. The chemical 
binder can be selected from ordinary substances known to the 
party concerned, and for example, activated ester of 6- 
maleimidecaproic acid, 2 -bromoacetic acid, 2-iodoacetic acid, 
succinic acid, etc., activated ester of triazine, sulfonic ester 
derivative, etc., are mentioned. However, the present invention 
is not limited to these. 

[0008] As the antigen being used in the present invention, an 
antigen having a sensitive thiol group or a peptide having an 
action substantially similar to that of the antigen is mentioned. 
Here, the sensitive thiol group is a thiol group in cysteine 
included in a protein or peptide and means a group that is 
sensitive to a natural oxidation or artificial oxidation under an 



11 



ordinary condition and can have a large influence on the 
activation of said antigen. In particular, it indicates the 
activation of a specific antigen being reacted with a specific 
antibody in a specimen by an immunological method. As the 
antigen being used in the present invention, a recombinant 
antigen being a manifested product prepared by a genetic 
engineering method or a synthetic peptide can be used without a 
particular limitation as long as it has a sensitive thiol group. 
In the present invention, even if the thiol group of cysteine or 
disulfide bond ascribed to it is included in the molecule, if 
they are not groups that can have an influence on the activation 
of said antigen, they are not used as the antigen for the 
treatment with a reducing agent in the present invention. In 
particular, as the HCV antigen being used in the present 
invention, a recombinant HCV antigen being a manifested product 
prepared by a genetic engineering method or a HCV antigen peptide 
which is a synthetic peptide is mentioned. As the HCV antigen 
being used in the present invention, a HCV antigen corresponding 
to NS3 area of an unstructured area on the HCV genom is 
preferably mentioned. Zi 
[0009] 

(Application examples) 

Next, the present invention is explained in further detail 
by application examples. 
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Application Example 1: Influence of DTT addition on sensitized 
blood cells 

Human immobilized red blood cells were washed three times 
with a phosphoric acid buffer solution (pH 7.4) and suspended at 
1 vol% in an acetic acid buffer solution of pH 5.7, and a refined 
HCV antigen (core antigen, a mixture of 33C antigen and 100 
antigen) being produced by a gene recombination technique was 
added to it so that the final concentration could be 6 ,ug/ml. 
Then, they were stirred for 1 h in a greenhouse, washed three 
times with a phosphoric acid buffer solution (pH 7.4), and 
freeze-dried in a phosphoric acid buffer solution (pH 7.4) 
containing 7.5% sucrose, so that HCV antigen-sensitized red blood 
cells were prepared. The HCV antigen-sensitized red blood cells 
obtained were re-suspended at 1 vol% in a tris hydrochloric acid 
buffer solution (pH 7.8) containing 2 mM dithiothreitol (DTT), 
and for comparison, said red blood cells were suspended in a 
tris hydrochloric acid buffer solution containing no DTT. Then, 
their sensitivity was compared. In the comparison of the 
sensitivity, a HCV antibody-positive human serum was diluted with 
a serum in which said antibody was negative, at a prestage and 
used as a serum for controlling the sensitivity. In each well of 
a microtiter plate, 25 ^1 phosphoric acid buffer solution and 25 
/zl serum for controlling the sensitivity at each concentration 
were poured, and 25 fil sensitized blood cells was poured. Then, 
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they were mixed for 3 0 sec by a mixer and held at room 
temperature for 1 h, and the results were decided with the naked 
eyes . 



(Table I) 





Sensitized blood cell suspension 




Pyi cfpnrp of* DDT 


Ahqpnce of DDT 


Dilution rate of the serum 






for controlling the 






sensitivity 






Serum A 






X 1 


+ 


+ 


X 2 


+ 


+ 


X 4 


+ 


+ 


X 8 


+ 




X16 






X32 






X64 






Serum B 






X 1 


+ 


+ 


X 2 


+ 


+ 


X 4 


+ 


+ 


X 8 


+ 




X16 






X32 






X64 







(+: positive, negative) 



From the results of Table I, it was shown that when the 
sensitized blood cells were re-suspended in the buffer solution 
containing DTT, the sensitivity was raised. 
[0010] 

Application Example 2: Influence of 2-ME addition on sensitized 
blood cells 

Sensitized blood cells prepared similarly to Application 
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Example 1 were re -suspended at 1 vol% in a tris hydrochloric acid 
buffer solution (pH 7.8) containing 40 mM 2-mercaptoethanol (2- 
ME) , and as for the storage stability after the suspension, a 
tris hydrochloric acid buffer solution containing no 2 -ME was 
compared. The storage after dissolving was carried out at 2-8°C, 
and the sensitivity of the sensitized blood cells was compared 
according to Application Example 1. 

(Table II) ^ 



[1 
2 . 
3. 



(p2~8*C 

#trm 

(B) 



0 7 14 



<$) 2-ME#fr£ 
0 7 14 



6> 



x l 
X 2 
x 4 
x 8 
x 1 6 
X3 2 
X64 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 



x 
x 

X 
X 



1 

2 
4 
8 



+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 



x 1 6 
X8 2 
X6 4 



® (+ : fiWu - : 

Storage period (day) at 2-8°C 
Sensitized blood cell suspension 
Existence of 2 -ME 
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4. Absence of 2 -ME 

5. Dilution rate of the serum for controlling the sensitivity 

6. Serum A 

7. Serum B 

8. (+: positive, -: negative)] 

From the results of Table II, it was confirmed that with the 
addition of 2 -ME, the storage stability after suspending the 
sensitized blood cells was improved. 
[0011] 

Application Example 3: Influence of glutathione addition on 
sensitized blood cells 

Blood cells, in which a HCV antigen was sensitized according 
to Application Example 1, were freeze-dried in a buffer solution 
for f reeze-drying in which glutathione (GSH) was added to a 
phosphoric acid buffer solution (pH 7.4) containing 7.5% sucrose 
so that the final concentration could be 40 mM, so that 
sensitized blood cells were obtained. For comparison, the blood 
cells were freeze-dried in a buffer solution containing no GHS, 
so that comparative sensitized blood cells were obtained. The 
sensitized blood cells and the comparative sensitized blood cells 
were suspended at 1 vol% in a tris hydrochloric acid buffer 
solution (pH 7.8), and the stability after suspending at room 
temperature was compared by the sensitivity of the sensitized 
blood cells. The sensitivity was compared according to 
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Application Example 1 
(Table III) 



13. 



11. 

2. 

3._ 

4. 

5. 

6. 

7. 

8. 



(B) 



1 

2 
4 



X 
X 
X 

x 8 
x 1 8 
X3 2 
x6 4 

x 1 
x 2 
x 4 
x 8 
x 1 6 
x 8 2 
x 6 4 



+ 
+ 

+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 

+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 



+ 
+ 



+ 
+ 



Storage period (day) at room temperature 
Buffer solution for f reeze-drying 
Existence of GSH 
Absence of GSH 

Dilution rate of the serum for controlling the sensitivity 
Serum A 
Serum B 

(+: positive, -: negative)] 
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From the results of Table III, it was confirmed that the 
sensitized blood cells freeze-dried by adding the GSH had 
favorable stability after suspending. 
[0012] 

Application Example 4: Influence of 2-ME addition on solidified 
antigen 

Polystyrene beads of 1/4 inch were put into a phosphoric 
acid buffer solution (pH 7.4) containing 7.5% sucrose, and the 
HCV antigen used in Application Example 1 was added to it so that 
the final concentration could be 10 jzl. Then, they were held at 
37°C for 1 h, washed three times with a phosphoric acid buffer 
solution (pH 7.4), immersed into a phosphoric acid buffer 
solution (pH 7.4) containing 7.5% sucrose, and dried, so that HCV 
antigen-solidified beads were obtained. One piece of the above- 
mentioned HCV antigen-solidified beads was put into a tray of a 
wide well, in which 200 (xl tris hydrochloric acid buffer solution 
(pH 7.8) containing 2 0 mM 2-ME was included as a buffer solution 
for reaction, and held at room temperature for 1 h. 10 /zl serum 
for controlling the sensitivity was added to it and reacted at 
37°C for 1 h. After finishing the reaction, it was washed three 
times with a physiological saline solution, and 200 pi peroxidase 
mark antihuman immunoglobulin G antibody was added to it and 
reacted at 37°C for 30 min. After finishing the reaction, it was 
washed three times with a physiological saline solution, and a 
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matrix solution containing orthoethylenediamine and hydrogen 
peroxide was added at 1 ml and reacted at room temperature for 30 
min. Then, for decision, the absorbance at 490 nm was measured. 
For comparison, using a tris hydrochloric acid buffer solution 
containing no 2 -ME, a similar operation was carried out and 
decided. 



(Table IV) 



[1 

2 . 

3 . 

4 . 
5. 
6. 



(\)wzmm 



(3)2 -MEfEfiFflE 
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X 1 

x 2 

x 4 

x 8 

x 1 

x 2 

x 4 

x 8 
X 1 6 



1. 82 

1. 44 

0. 96 

0. 5 6 



1. 29 

0. 9 3 

0. 59 

0. 3B 

0. 25 



+ 
+ 
+ 
+ 



+ 
+ 
+ 



0. 69 

0. 45 

0. 32 

0. 26 



1. 31 

0. 73 

0. 4 7 

0. 30 

0. 26 



+ 
+ 



LL 



Buffer solution for measurement 
Existence of 2 -ME 
Absence of 2 -ME 
Absorbance decision 
Absorbance decision 

Dilution rate of the serum for controlling the sensitivity 
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7. Serum -A 

8. Serum B 

9. (+: positive, -: negative)] 

From the results of Table IV, it was confirmed that the 
increase of the sensitivity was recognized by adding 2 -ME to the 
buffer solution for reaction. 

[0013] Application Example 5: Influence of 2-ME addition 

HCV antigen-sensitized blood cells prepared according to 
Application Example 1 were suspended in a tris hydrochloric acid 
buffer solution (pH 7.8) and held at 2-8°C for 2 weeks, and as 
HCV antibody-positive specimens, as for three kinds of specimens 
mainly containing each antibody of anticore (core are of HCV) , 
anti-33C (NS3 area of HCV), and anti-ClOO (NS3-NS4 area of HCV), 
the sensitivity of the sensitized blood cells was measured and 
reviewed according to Application Example 1. 40 mM 2-ME was 
added to a suspension, and the sensitivity was similarly 
reviewed . 



(Table V) 



X 1 28 + t 

X 2 5 6 + I 

x 5 1 2 f 

x 1 0 24 + 

X2 0 4 8 + 

X4 0 9 6 + 

X8192 ~ . 
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[1. 



Sensitized blood cells in which 2 -ME was added to the 



suspension 



2. Sensitized blood cells in which 2 -ME was not added to the 
suspension 

3. Dilution rate of the specimens 

4. Anti-33C antibody 

5. (+: positive, -: negative)] 

From these results, it was recognized that the sensitivity 
of the sensitized blood cells, whose sensitivity was decreased by 
holding for 2 weeks, was recovered with the addition of 2 -ME in 
the 33C antigen being coded in NS3 area on the HCV genom. 
[0014] 

(Effects of the invention) 

In including a reducing agent in a reagent for measuring an 
antibody containing an antigen having a sensitive thiol group or 
a peptide having an action substantially similar to that of the 
antigen or treating said solidified reagent with the reducing 
agent and measuring the antibody in a specimen by an 
immunological method, the sensitivity of the reagent can be 
raised. 
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